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4 genetic overlap between animal and human strains of C. difficile RT 078 [13, 14] , supporting the 69 theory of zoonotic transmission.
70
In 2009, a farrow to finish commercial piggery in Western Australian was experiencing 71 idiopathic diarrhea in up to 80% of neonatal pigs with mortality in the range 11-14%. The 72 affected piglets had early-onset of diarrhea which was yellow, non-hemorrhagic, and pasty to 73 watery. Untreated piglets had ill-thrift, became anorexic and dehydrated, and some died.
74
Apparently healthy piglets (1-3 days old) were prophylactically treated with amoxicillin or 75 penicillin. A cross-sectional study in the piggery found a C. difficile prevalence of 62%
76
(114/185) in 5-7 day-old piglets [15] . In that study, molecular typing revealed all isolates of C. 
Materials and Methods

84
Study design
85
The study designs used to address the aims were single cross-sectional and prospective 86 cohort studies, with sampling conducted from October to December 2014. The piggery was 87 located across two sites. The farrow-to-wean site had two holdings separated by a fence, with 88 approximately 5000 sows; holding "A" consisted of older breeding sows (parity>1) and holding
89
"B" consisted of gilts. Holding "C" was the finishing site some 20 km away. The sample size for 90 the cross-sectional study was determined using Fleiss methods with a continued correction factor M A N U S C R I P T
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5
[18]. We estimated that 47.4% of non-diarrheic piglets were shedding C. difficile and 92.8% of 92 diarrheic piglets were exposed. The ratio of non-exposed piglets to exposed piglets was assumed 93 to be 0.5, and with an odds ratio of 14, and a power of 80% to detect the difference if it existed, a 94 sample size of 43 piglets was selected. Fresh fecal samples were collected via rectal swabs from 95 4 or 5 piglets randomly selected from each of 9 litters aged 1-10 days.
96
For the cohort study, we estimated a difference of 27% prevalence of C. difficile shedding 97 between 1 day-old (77%) and 42 day-old piglets (50%) based on earlier studies [15] . Using a two 98 tail Z-test for logistic regression, with α of 0.05% and power of 80%, we determined that a total 99 sample of 88 piglets was required. To account for possible loss to follow up of 12%, 12 piglets 100 were added to the sample to make a total of 100. Fecal samples (n=20) were randomly obtained 
The Chi-squared test was used to evaluate the association between isolation of C. difficile 159 and diarrhea in the cross-sectional study. and 6 because of sparse data. C. difficile distribution in piglets by parity of sow was parity 3
186
(13/19; 68.4%), parity 4 (7/10; 70%), parity 5 (5/9; 55.6%), and parity 6 (4/5; 80%). All C.
187
difficile isolates from piglets were RT 237. the regression coefficients were negative (inverse) ( Table 1 ). The overall prevalence of C. 
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C. difficile was not isolated from piglets aged 20 days and 42 days (n=20) ( Table 1) .
204
There was a total of 36/100 cases (36%) of diarrhea among the sampled piglets. The cases of 205 diarrhea in piglets per sampling time were as follows: day 1 (8/20; 40%), day 7 (6/20; 30%), day 206 13 (11/20; 55%), day 20 (9/20; 45%) and day 42 (2/20; 10%). However, the association between
207
C. difficile positive status and diarrhea for all cases was not significant (p= 0.67).
208
Nine piglets from four litters died in this study, giving a 9% mortality rate. Seven of the 209 piglets were from diarrheic pens where C. difficile was identified, while two were from non-210 diseased but C. difficile positive pens. The regression coefficient for mortality was positively 211 associated with C. difficile shedding (p=0.001) ( Table 1) .
212
The toxin B gene (tcdB) but not tcdA was detected by PCR in all C. difficile isolates from 213 the 22 infected piglets, including both diarrheic and non-diarrheic animals. Binary toxin genes
214
(cdtA and cdtB) also were detected in all isolates and all were RT 237. The prevalence in the cross-sectional study on holding "A" was 67.4% in piglets aged 1-245 10 days, and the overall prevalence of C. difficile from the cohort study was 22% (22/100). There 
250
[6] reported a 26% prevalence of C. difficile in piglets aged 1-7 days in Spain but zero 251 prevalence in pigs aged 1 to 2 months, while a study conducted in an integrated swine production 252 system in the USA found that fecal shedding of C. difficile was 50% in suckling piglets, 6.5% in 253 weaner pigs (3-10 weeks old) and 3.9% in both fattening pigs (up to 22 weeks) and adult 254 breeding boars and sows [29] . Another longitudinal study undertaken in Canada found a C.
255
difficile prevalence of 74% (day 2), 55% (day 7), 40% (day 30), 23% (day 44) and 3.7% (day 62)
256
[4]. These findings support the hypothesis that C. difficile colonization declines with increasing suggests that slaughter age pigs at this piggery are unlikely to pose a risk for human infection.
274
However, there is a need to carry out further studies at local piggeries with different circulating
275
RTs and in abattoir environments to be able to exclude local meat products as a source of C.
276
difficile.
277
The contaminated farm environment may provide a source of C. perhaps, that it does not adapt well to a human host.
288
At the study piggery, a sporicidal disinfectant (sodium hypochlorite) has been used in pig • We have demonstrated a relationship between age of piglets and fecal shedding of C.
• We have shown that ribotype 237 has persisted in one piggery in Western Australia for over six years.
